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TITLE OF THE INVENTION 



PROPULSION MOTOR 
BACKGROUND 

[0001] The present invention^epe rt reports to an improvement in the motor and 
processes and from the state of art, relative to^ji reaction motor wbi^ with nuclear fuel, whit 
with purpose to propulsion spaceships, prototypes and rockets a rocket whi ^with specific 
impulse 10^ sec or more, more than obtained for nuclear fission reaction (only comparable wfeit 
with m icro fiision) or chemical reactions, due4 e to a high temperature-a^ d and a high velocity 
from the thermonuclear fiision reactions, the impulse is greater than in the D T mod e ls models. 
due to the bi ^high- ignition temperature in nuclear reactions of the fiiels in the present invention 
feels, and4ee-b e to be charged particles, how in the DHe3 reaction, a proton of 14.7 MeV 
(indeed^-^ _a neutron of 14.3 MeV) and an alpha particle of 3.6 MeV, or 100% in charged 
particles. Due to repulsion-b y by a magnetic field of the charged particles, also^ie t to not permit 
the hot plasma to touc h materials material walls that the exhaust is made, to has an idea, 
tokamaks support 300 miUiono dogroo. million degrees or the fuel Tx DHe3 to fiimish greater 
impulse in the same power by reaction.-tha t what is-4^ee d required is lower fuel mass by reaction, 
or millions of degrees and thousands of km/s also proportioning high thrust (nuclear micro 
explosions) due to bigb- high- energy density and t e mp e ratures, temperature. Beyond the-bea^s 
beams- te e also being produced by micro/mini fission or micro fiision reactions, having ignitions 
(explosions) of this fixel, whit -with cylindrical or spherical target, or any other processes of 
inertial fiision/fission (z-pinch, MTF) to g e n e ratio n generate micro fusion/fissio n and th e r e fore 
and, therefore, the beam. 

SUMMARY OF THE INVENTION 
[0002] The fate to mention a prototype,^.vb^ the more simple object is linked to the 
motor, slowing the mass motor that will be scale d after. Will after, will be a test prototype that 
will-em v carry a reading tool and cameras. 
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[0003] In th e b e fore Patent No. 9303792, the motor is made up-#em of two cone trunks 
place d to som e some distance-# ^ from one another. In the short cone and around, has many 
energetic-bean s beams fired to the target (inside short cone), tol e rate tolerated -eBt y only by 
illumination by indirect drive, due to that configuration. Beyond the target stay restricted to a 
small area to be fired by the drivers. 

[0004] In the petitio n Petition No. 97 1 5026.4ike as in the technical exam opposition 
from this petition, the drivers are internal b e tw e en between the exhaust and motor revestment 
maddin g producing an angle less than 90 degrees in the z-axis (cone weight)^ietjndnot forming 
fa n a full direct drive, or corona formation, although some mirrors are placed in a not specified 
leeal y locale, as well as in that opportimity in the technical exam opposition the novelties^was 
were omitted to be^v¥rrt e written in the claims. 

[0005] In the Scientific American from4an\99 ? January 1999, the model is the micro 
micro fission fusion in the exhaust, like in the 2/nov/97, November 2, 1997, Super Interessante, 
the-dftv e drivers are-^eto m external to the body motor, and fired to the target-fea t which is 
placed inside a half cylindrical bottle,-feat_and is a completely different conception. Later in the 
Internet NASA'-page s pages, the driver was generalized for inertial fusion in 1 4 /06/01, on 
June 14, 2001, -wbk with the purpose to initiat e an of initiating a micro fission and after a micro 
fusion in the exhaust (Advanced propulsion concepts), including the VISTA model, whose 
drivers are placed behind- m and parallel to exhaust cone weight and directed by mirrors to 
nuclear-feel s fuel targets, and the reactions take place in the exhaust base short cone, and in the 
present invention some laser guns are inclined an d anoth e r others are perpendicular4 e to the 
z-axis and in enoug h numb e r numbers placed in the exhaust cone tall base, that is, in the opposite 
side-fre m of the VISTA model for fast ignition case,^s¥bese with the need for corona formation 
aHd4n . In other anoth e r cases in the present invention, the-dfiv e drivers are placed and generated 
in a reactor vessel room between the exhaust external motor structure. 

[0006] The hmitation in the nuclear fiiel is another problem,-bef ^ prior to the Patent 
case, be restricted to a DT and DD making a reasonable neutron quantity, carrying 80% energy, 
needing hard structures (rising motor mass-^v4ri t with this fiiel and loosing i n losing velocity) to 
pfedue t produce more fuel or to absorb neutrons. The DD r e actio n reactions- mri^ e produce 
tritium, having, ther e for e therefore, DT reactions, yet the temperature needed in the ignition 
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of DD reactions is a billion Celsius degrees and in the DT r e actions reaction, 100 millions 
million Celsius degrees. In the DHe3 r e actio n reactions are-nee d needed 600 millions million 
Celsius degrees and in the TxDHeS, 300/400 millions million Celsius degrees. 

[0007] Th e r e fore in tho VISTA modol Therefore, the fuel is DT in the VISTA model 

[0008] hi th e p e tition Petition No, 9715026 9715026, the fuel is DHe3, and in the 
micro fission-fesie n fusion, the fuel is Uranium and DHe3 (ICAN-I). 

[0009] Ifr^eThe IC AN-II was generated4e_bx DT and DHe3 and initiated by micro 
fissio n in 1 4 /06/01 on June 14, 2001 , 

[0010] Another problem-whit with the proposed fuel is that the stored quantity for the 
motor mainly for interstellar travel, and in the VISTA case are 4000MT. 

[0011] Another problem is that the energetic-be^t s beams proposed-4n-^ in Patent 
No. 9303792 not was were not specified to initiate second generation nuclear fusion fuels 
( n e utron n eutron- free or lew -low-n eutron concentration to initiate nuclear fusion reactions) 
needing more powerful-bean s beams configuring how conventional-be^t s beams or only get the 
compression or corona formation, although-use of advanced fuels-b e is a raritv,-btt t however, this 
is solved. 

[001 2] In th e p e tition Petition No. 97 1 5026 the driver was drivers were mentioned but 
not specified, and in the technical exam opposition was opposition, were omitted. 

[0013] The driver in the VISTA model ar e , b e ans is a beam- e f of a conventional laser, 
without mention4e of another nuclear fuel or another energetic beam. 

[0014] In the micro fission fusion, th e driv e r ar e b e ans drivers are beams of antimatter 
or antiparticles (ICAN-I), generalized to present laser and particle-bem s beams in 1 4 /06/01 on 
June 14. 200 L (ICAN-II) to initiate micro fission and after DT and DHe3 fusion reactions inside 
the exhaust, wh e r e w e can look is another conception. 

[0015] Another problem is the exhaust vessel e laboratio n elaboration, where in the 
befer e prior Patent due to nuclear fusion fuels^-nee d needs many shields (5) to protect magnets, 
to breed tritium for mad e news to make new fuels. In the DD reaction where the specific 
impulse is the best, but only D T does not furnish enough temperature to ignite DD without He3, 
that no m e ntio n and is not mentioned in that document. 
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[0016] I n the p e titio n Petition No.- 9;^4Q3 6 9715026, the shield modification is 
m e ntion e d mentioned, but not specified that can be noted change according-th e to the fuel to be 
used. In the presen t invention invention, the shiel d chang e changes to low e rin g lower motor 
mass4ha t so that to n e ar mad e diff e r e nc e but to int e rst e llar trav e l no much travel relatively short 
distances it made a difference, but for interstellar travel it did not make a difference. 

[0017] As well as, in the VISTA model that is at DT but not use the producer shield 
since carry your own fuel, second that model are 4000MT of fuel, are preferable the producer 
shield or a reaction vessel if the case is to produce as much fuel whatever the x-ray or gamma 
gamma- ray mean drive, how is in the present invention. 

[0018] In th e micro fission fusion (ICAN II du e Due to exhaust configuration in the 
micro fission fusion (ICAN-II), how can support 600 millions miUion degrees withou t without a 
magnetic field, that4s is, to avoid-thisjhe hot plasm a and to arrive-th e at the exhaus t mat e rial 
constitution i f constitution. If so, the tokamaks not n ee d do not need a magnetic field, moreover 
in the motor-fea t which, in some-ease s cases, the explosions-te ^ have 204e H tons of TNT or 
more, or the exhaust vessel may be very large,-feF so the radiation-den: ^ does not touch the wall. 

[0019] Another problem is that the present drivers, after ^ nine years from-befef e prior 
Paten t have not yet-beg m begun the ignition and combustion. The present invention-she¥^ 
illustrates how to obtain-beans beams^ wh k with enough intensity withou t wait b y waiting for 
before-mentioned drivers, and-jn-a a in a simple manne r one can test the system at any time-whit 
with micro fission or mini fission (which can be obtained at any time) and the fusion, agreed 
description-^tead ^ mentioned hereafter where in some cases, many-bean s beams can be 
generated at one time. The novelty beam o f the present invention can be used in ICF reactors4e 
for energy production. 

[0020] Already in the Micro fusion, micro fusion, indeed d e tonation detonation like in 
Orion project explosions nearly kt intensity, explosions nearly-te n tons of TNT where the fuel 
is U235/DT composite, in some low quantities, but low quantities are not as useful for propulsion 
and military explosions, but good to malce are sufficient enough to produce the beam. The 
advantage-#e ffl of the present invention is that explosions take place in a reactor room vessel 
madding th e producing a beam that will fire only fusion in th e e xhaus t exhaust, giving greater 
specific impulse rather than fission initiated, scaling the present invention to advanced fuels in 
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the exhaust. Beyond the storage mass n ee de d needed, even in a track near the frontier of our 
Solar system i s a storage mass that is 50 times greater than needed to make the-bean s beams 
beiftg-a_due_toJhe problem-stOFe of storing so many radioactive mat e rial materials and the 
exhaust will^tee d need a heavy shield due to n e utrons neutrons, since 1-te n ton of TNT and the 
neutrons are lethal to 100 m. 

[0021] The Vasimir project and the gas dynamic mirror (GDM), that consist to made 
produce and inject a plasma (fasie nfiision, or not) that is retained in a cylindrical vessel by 
magnetic fields, where this plasma is heated by radiation in the Ghertz generated by an antenna, 
was projected to initially work at hydrogen plasma and not fusion, what will happen after get 
fusion and^yeu f the velocity is near 30 km/s. 

[0022] Ther e for e Therefore, the purpose of the present invention consis t consists in 
obtaining a solution for the abeva -above-m entioned problems. The chirped pulse 
amplification (CPA) has the merit to change present laser-bem s beams from kJ in laser pulse 
nearly 10 w/cm or-mer e more, but has anoth e r other lasers and particle-bea m beams in this 
intensity, being actually possible-^^4ri t with- feis ? this to initiate a initiate nuclear micro reactions 
in the reactor or vessel of contention (and not in the exhaust) cited in the present invention, or 
even neutron-bems beams generated by a laser to initiate-ffi_a micro fission in the reactor room 
or reaction room. 

[0023] According to micro e xplosio n explosion, intensitv-net4 s is not useful to 
propulsion, th e r e for e therefore, today make nuclear fusion in ICF, but in the MJ and without-get 
receiving ignition or target combustion. Some inertial fusio n proc e ss e s processes, like z-pinch 
Bnd-M W MTF, are adequate to-md ^ produce radiation energy, wherein the reactions happen in 
a billiont h of a second duration (same time that-td ^ it takes radiation to reach the cylinder in the 
Centurion/Halite project), without has, therefore, fuel ignition or without chai n r e actio n reaction, 
howeve r produc e produces enough energy in-due the form o fx ra v x-ravs and girnima ray 
gamma-ravs that are more piercing and useful to direct-feve ? drivers, that is one of the 
conceptions used in the-beaa s beam's elaboration proposed in the present inventio n madding 
making some adaptation in the fuel. In this t e chniqu e technique, searching a fuel micro 
explosion-whi t with a conventional ICF method or not (or with chemical high explosives) from 
micro fission and micro fusion4n to aid-tb e in the energy production in radiation form,-what 
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which is more simple to-get ? achieve, because in a nuclear explosion the radiation-frave l travels 
at Ught speed reaching the cylinder placed near the nuclear micro/mini e xplosion, explosion 
before any other hydrodynamic phenomena and in a reactor placed out of the exhaust to 
g e n e ration Renerate the beam that will be directed to the target inside the exhaust vessel. In 
another case (0,lg Pu) detonation-^v^4ri t with chain reaction, that can be retained in a steel or 
carbon composite vessel-4??§ ffi (3,5m in diameter) inside and lead out, since^wbi t with l-t^ 
ton of TNT the neutrons are lethal at 100m, and-se t since so man y cylind e r cylinders are^ieed 
needed (the minimal possibl e possible, due to specific impulse) to beam formation directed to the 
target inside the exhaust, or using mirrors to dir e ction direct that b e ans the beams t o a 
fission/fusion reactor, like z-pinch RTL to breed tritium, inside the spaceship with the energy 
purpose and the elements-^^ee d neede d to another beans, for other beams,^ wha t which is an 
advantage and a novelty. 

[0024] To deliver the target and-mad e to make possible a n atualizatio n actualization of 
the two illxmiination type (direct/indirect-drive ^ drivers) and several-bem s beams and fuels, that 
is advanced fuels-^^hi t with low tritium percentage constitution, or catalyzed by tritium, or only 
pure advanced fuels. Target position can vary from cone center to exhaust tall base cone and the 
exhaust cone ray-te e also in models^whi t with advanced fuels or that n ee d great e r require more 
energy than micro explosions. 

[0025] For whit this To obtain reactions initiated by DT, and how mean fuel DHe3, 
\\4rit_with fast ignition concept what must last a long time in present experiments or use the direct 
drive illumination since a p e tawat t pettawatt laser (P WL) directed by direct drive to a DT target, 
wiU onl y will to expel the electrons of the fu e ls mat e rial fuel materials without accomplishing its 
finalit y. Therefore, there is a need for , th e r e fore n ee d the corona for laser matter interaction or 
change target constitution and the beam. Wh e r e is ne e d two drivers, What is needed are two 
drivers, one-te jor corona formation (LIF, HIF, laser) and a hi ^high-p ower laser to inject a hot 
spot ignition (fission/fusion in cylindrical/spherical target beam, micro Centurion/Halite, future 
hifife -high-p ower laser) the-drivef s drivers' position is inside, between the external revetment and 
the exhaust cone, th e rofor o therefore, this configuration-i'emHF e requires more mass in the beam, 
but less mass than4 n in a conventional ICF. 
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[0026] By indirect driv e J or indirect drivers, that do not need corona formation, but 
only need a powerful driver to bath the holhraum and x-ra y generation o r generation, the 
proposed-bean s beams where directed to the target^^whi t with a change in the target constitution. 

[0027] The next generation drivers4 ^ have a tendency to be compact and powerful, 
and whi^ with en eone- or twe -two- sided illumination obtain primary fuel fusion, and since the 
mean fuel, the catalyzed and advanced, the present invention proposed-bem s beams, that in some 
eas e cases may be placed in front-e f of the exhaust short base cone, br4 n on the opposite side4e 
of the exhaust tall base, lowering the extra mass of the laser/particle gun by indirect drive, or by 
direct-driv e drive, whit -with a t arget to x-ray gamma-ray absorption. 

[0028] To-mek e produce the energetic-bea^s beams that will possible pure advanced 
fuels can mount an inertial fusion/fission reactor to gen e ration generate the beam and obtain-^ ji 
variety of intensities scaling whit -with mass used in each micro explosion in reactor and the 
cylinder used to simulate the x-ray, gamma gamma-r ay laser,4ike4 ft similar to the 
Centurion/Halite, in this case, can be placed in the exhaust tall base cone and out of external 
revetment from the exhaust, whit -with t his, can change the intensity from reactor micro/mini 
explosions ¥>4Ht -with t he purpose to obtain more powerful-bee ^ beams, because in a x ray an 
x-rav 4ase r laser, so much more intense will be the source pumping greate r than will be the laser 
intensity, or is proportional to the intensity of detonation, by one's turn is limited to mass in the 
detonation due-t e to a specific impulse. Comparatively, being possible the detonation of 1kg Pu 
initiated by laser and magnetic fields or chemical high explosives, in this case the velocity is 
near 26 km/s due-t e to a specific impulse, the same order of magnitude from z-pinch LMTL 
second the following equation (1): 

Vex=v2EpN/m (1) 

where Vex= exhaust velocity(km/s); Epn = energy production in each nuclear reaction (GJ); 
m= fuel target mass (kg). In this-eas e case, the expended mass in the beam generation by any 
processes (cylinder mass used to beam generation + fuel mass to beam generation + fuel mass 
used in the exhaust). 

[0029] The laser and particle-beaft s beams can be changed in some places in the reactor 
room or vessel of contention where the beam is generated and in the terminal part by mirrors 
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directed to the nuclear field target in the reactor to generate the beam, lowering the mass in the 
reaction room due to laser guns. 

[0030] The energetic beam system in some cases, for fast ignition concept^^where first 
m e is used a le¥>^ low-p ower beam (conventional particle-be^^ beams and laser beams ) only-te 
for corona formation and after a high -high-p ower laser (fission fusion x-ray/gamma-ray laser, or 
x^a v x-rav- beaf B beams by nuclear pumping) to heat the fuel to ignition conditions, beyond4e 
introduc e introducing low tritixmi proportio n proportions in the constitution in the exhaust 
nuclear fuel (TxDHeS) that has4e w a lower temperature ignition than DHe3 and having4ew_a 
low neutron productio n n ee din p requiring a less dense shield, or DT maddin g producing a wafer 
type to insert DHe3, and when the system-wiHjs optimized-us e to use metallic hydrogen in 
the DT ffliere-microspheres constitution fo r detonation , detonation. DHe3 ins e rt e d is inserted in 
the miefe -micro spheresT-eF for a greater deuterium proportion to initiate DD reactions that n e ed 
hi ^ require a higher temperature^^e m than the DHe3 reactions. 

[0031] When the energetic-beaa s beams to be used4 s are the fission/fusion-^w4H t with 
cylindrical or spherical target dir e ctl y directly, or by a reactor, can get advanced fuel ignition 
withou t the need for low tritium proportion, but n ee d with the need for some symmetry in the 
beam impact in the fuel target (spherical/cylindrical) due to direct/indirect drive. How are 
energetic-bean s beams and conceived from a singular reactor, placed in the interior between 
exhaust cone and intemal revetment and in the exhaust tall base cone. Varying mean beam 
intensity according to reactor fuel mass, or in the case where don't need very intense micro 
explosions or in the case-e f of a single HIF beam are directed against a cylindrical DTxHe3 
target, the driver system is placed in the exhaust short base cone. Due to the reduced number of 
guns needed-whit with this b e an s beam r e duc e reduction the mass motor too , as w e ll as a 
reduction in th e mass motors, since-wh k with fission explosions less tha n 1 ton TNT 5 tons 
of TNT is more practical than a fusion micro e xplosion, explosion compared to beam generation. 
An example is detonation of 10g/50g from Py by chemical high explosive that is more compact 
than any other method, and more-ehea p economical . One possibility is across cylindrical 
millimeter chemical explosive lenses initiated by the laser or conventional detonators, depending 
in on the type of lenses, and the millimeter/centimeter cylinder distributed around the Pu/U 
sphere, that g e n e rat e generated blast waves maddin g making a symmetrical compression,4ike4ft 
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similar to classical-j^tse s lense bombs. The modem lew -low-v ield themionuclea r e xplosions 
explosion has been substantially microed from football sized pack back to gum, or grapefruit size 
in SADM configuration, like a micro nuke bomb, but an English site made an allusion-e f of a 
series of lenses in a bi-conical shape, composite of classical nuclear material, but this can be 
developed not for war, but for the purpose of the present invention. Like wise, is a reactor-^v¥iH: 
hasHt ethat will retain fission/fusion explosions ( like in table 1) and radiation to produce-a an 
energetic beam and the n which is directed to the target in the exhaust, not raising the-mas s mass, 
because in all befefe -before-m entioned dociunents the reactor and the beam are the same thing or 
the external-bean s beams are directed to the target inside the exhaust maddin g producing this set 
the reactor. 

[0032] The motive by which ar e find to discover fission reactions less than 10-te n tons 
of TNT is-that the order of magnitude, Jhe need to initiate fission reactions in this scale is in 
the kJ, that can be verified is the same order of magnitude from liberated energy composite B 
B^type explosives, or with-very less quantities-fre m than chemical explosives being possible with 
present lasers (micro mini chemical explosive lenses initiated by laser, generating blast waves in 
many points of a sphere) but difficult to compress such mass, how e v e r however, in-^isie n fixsion, 
the laser energy is near 2MJ that is the present-drive state of art. The micro fission can be 
initiated by laser, mini fission is actually not fa r beyond this b e yond fission can be modeled4he 
in the explosions and the explosions result (radiation, blast, heat, e tc) heat, etc) and the mini 
fission can be obtained with few mass (W 54 Hght detonation) or less, or light variations 
of SADM. Or through present invention with laser, particles b e ans particle beams and magnetic 
fields, will-se e be discussed ahead. 

[0033] But the plutonium choice is due to critical state be obtained with less mass 
quantity than uranium. But the need of plutonium is high l/4kg for each laser shoot, without 
chemical explosiv e explosives needed in the detonation, or if-w ^ it wer e possibl e possible to 
initiate with laser or particle-bean s beams and with magnetic field compression, even-s e so it will 
ha s have a velocity near 26km/s, since z-pitch LM-TL for propulsion-^iee d needs 80kg and will 
ha s have 30km/s with an explosion near Ikt. 

[0034] Another solution with the proposed method4 s is to obtain the beam across micro 
inertial fiision reactor, low e ring considerabl y lowering the order of magnitude from matter 
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needed for mean drive elaboration across a target of lew -low- temperature ignition (high density), 
once the order of magnitude in driver intensity is4en 10 kJ, lowering beam intensity in a 
cylindrical target4iew is proposed, concentrating the energy in a cylindrical axis rather than-a in 
a sphere. Baiftg4The computer simulation being confirmed-tte by this method will be one of 
more practice. How has Howeven this has been emphasized-thi s and is important due-t e to a 
specific impulse. Micro fission-steed s requires drivers fi-om greater order of magnitude than 
micro fusion, bu t mor e e as y are easier to-jge t get, in some cases. WiA-^ission can diminish the 
nuclear fiiel mass without4ees e losing detonation intensity. 

[0035] The plutonium ignition temperature is near IkeV since4 s it is DT 5k e V, 5keV 
and DHe3 30keV. Comparativ e l y Comparatively, l,23g of plutonium with ray 0,004cm, the 
driver energ y necessary to initiate the reaction is 10/24 MJ and produc e produces 4,1.10^^ erg, 
th e refor e therefore, in a plutonium sphere with ray of 5cm will be-itee d needed laser in the kJ, 
since the energy in the B composite is near-§M J 5kJ for each kg, being-stee d needed 1 10kg 
givin g 550MJ, 550kJ, but difficult to compress such mass with present drivers and the plutonium 
produc e produces in this reaction 2,4. lO'^ erg one order of magnitude more than micro fission 
generating thermal-^e^a y x-ray radiation in the explosion near lOGJ enough tOHgtad e make x-ray 
and gamma-ray laser in this intensity and initiate fusion reactions inside the exhaust and 3kg of 
plutonium produc e produces 0,004kt, i.e., 1,6.10^^ erg in some conditions, or W54 variation 
w e ightin g weighing near 16kg an d produc e produces 10-te ntons of TNT. However with 0,lg 
fi-om plutonium (with DT mass variation in the plutonium center), the driver order of magnitude 
is IMJ (promptly obtained) with the help of magnetic compression or magnetic isolation, can 
reduce y e t mor e the incident driver energy, but with enough production generating without DT in 
the fission mass 1 .7-te n tons of TNT to g e n e ratio n generate the proposed energy driver and 
raising raise fuel pressure and the density4he of the critical mass-fe n falls with the fuel mass 
lowering beam intensity needed, or the critically fall critical falls with fission mass. Lowering 
the Pu mass to 0,0 Ig with or without Be reflector-felfa g reduces the energy needed in the beam 
to lOOkJ and-BFodue e produces 0,174e n tons of TNT.-ker i.e., 714 MJ and 10% fuel 
bum 71,4 MJ. Like in a nuclear explosion 50% is i n x radiation, x-radiation having the beam 
intensity near 36 MJ, 20 times all NXF-beans r beams. The objective is not made a nuclear 
artifact, but this analysis-she w shows that the objective is to obtain-a an ignition (detonation)4n 
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large enoug h size wh e r e that x-ray or gamma-ray from such micro explosions-eem e can vaporize 
a cyHnder with-x^=a v x-ray transparence material (low Z material) in the cylinder extremity 



maddin g making the laser, where the following4aMe 4 Table 1- she w illustrates the minimal PyAJ 
mass values to-me^ produce the beam and enough int e nsities intensity for nuclear fuel ignition 
sealm g by scaling explosion if-aee d needed, according-^vkb to intensity need. 



Fuel mass(g) 


yield(ton TNT) 


10%bum(tonTNT) 


Equiv. (J) 


Diam. Expl. 


Driv. Eng. 


0,001 


1,76.10'^ 


1,76.10-' 


7,4MJ 


I,60m0,42m 


lOkJ 


0,01 


0,176 


1,76.10-^ 


74MJ 


5T40aiO,92m 


lOOkJ 


0,1 


1,76 


0,176 


740MJ 


7.50nil.97m 


IMJ 


1,0 


17,6 


1,76 


7,4GJ 




0/20MJ 



[0036] With this analysis arrive at proposed driver, initiated by micro fission fusion, 
that consist consists of cylindrical tube-4ft^ ^ made up of gold, aluminum, or tantalum in one side 
fulfilled wit h 0,01/0,02 g 0J/0,2g from uranium plutonium with DT mass 1 fig in plutonium 
center. In this t e chniqu e technique, it can use solid or hollow cylinders bombarded wit h particl e s 
beaft s particle beams by direct drive. Wit h particl e s b e ans particle beams, the model that-give 
gives greater pressure and temperature is the hollow cyHnder configuration and the beam with 
annular spot (hollow beam) and with the same cylinder fuel ray being symmetrically heated by 
incident circular beam and-mad e producing the plasma compression in the cylinder axis that can 
be-jftfee t injected into a fast ignition energy through a gold cone perpendicularly directed to this 
axis. With laser by direct drive are possible explosive shock waves with solid cyUnder-t»get 
targets and the laser beam directed to the cyHnder axis. Being-gel d gold, the cylinder material 
and using the PWL and due to its int e nsit y intensity, many nuclear processes happen when it js 
shee k shocked with the solid material and due to material type and some processes manifest 
more than others. For DT compression compression, are ne e d two shields are needed, one of 
gold where the PWL-expe l expels the electrons and this shocking with aluminu m produce 
produces x-rays that heat DT to the ignition point. Pu compressio n only n ee d requires a gold 
shell-^ to be reached by PWL producing neutrons, anti-matter,-et e etc., in this nuclea r proc e ss e s 
process that arriving the Pu shield-ie m joins with the shock wave made by the laser impact-wife 
with an Au shell-mak e produce the fission of Py. The evolution to fast ignition is adapting a gold 
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cone (better spot at 30°) to attain the region of compressed plasma with fast coronal ignition 
method (FCI), where the ignitor beam cone can be in the PuAJ shell and the compression is made 
in the DT shell, or the ignition beam cone in the DT shell and the compression in the Pu/U shell 
in cylindrical or spherical geometry. The most adequate is the compression of Pu/U generating 
neutrons and heatin g the DT shell and after to ignitor cone, beyond the target normally used-4n in 
an ICF search that has a tamper, pusher and the cyUnder rod that-mad e produces the laser 
launch e d launch separatelv-e f from the fuel target in the reactor. Wh e r e onA n ide a with CPA 
laser i n the USA is to make an ion accelerato r with a CP-A laser . The above idea from the 
present invention4 s is to simulate in another scale the Centurion/Halite project, indeed a kt 
nuclear explosion a micro fission where the hi ^high- intensitv radiation from these explosions 
in a-smal l sho rt time mak e time made the pumping lase r pumpin g at arriv o arrive at a cylinder 
rod from alxmiinum or another high Z material and the cylinder is positioned directed to the 
exhaust target. 

[0037] By indirect drive-^wi fe which both consist in holhraum variations with fast 
coronal ignition (FCI) but in this case the4as ^ lasers are more efficient to heat the holhraum. 
Tbe nThen, according-withjothe target-type type, the cylinder that^aak e produces the mean laser 
and is launched separatel y in the reactor from the fuel target in the r o actor . 

[0038] Another method is to profit the fission facihty to diminish mass and with this 
us e using 0,00 Ig of plutonium/uranium (and jLtg from DT inside this Py/U shield mass) needing 
in the-beaa s beams near lOkJ to initiate Py/U micro explosions and after DT, the x or 7 radiation 
reach the cylinde r cylinder, vaporizing it, having transparence lenses to x or 7 radiatio n madding 
producing this manner the laser, in this-eas e case, the cylinder is mounted in a capsule around the 
target, 4707 i.e., the target and the cylinder are one thing. Or injecting as well as cylinder 
whatever the fuel separately across wall orifices in different places not needing the capsule, but 
is the same principle. Like is a metal your trajectory can be scanned by laser and computer 
calculations and positioned-by^ magnetic field. 
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[0039] The advantage fro m advantages of this system Siat-are micro explosions that 
will be retained in a short cylinder from 1.76 42 cm in diameter, since explosions explosion 
diameters are proportional to cubic root explosion intensity, illustrated in the following 
equation (2): 

d=4T^^a32^vEpN (2) 

where EpN(kg TNT) is the nuclear yield, generating the laser with an axial magnetic field in the 
cylinde r bring in to brings into action moments before implosion (beyond to avoid loss of fuel 
entropy) and retaining the energy in the cylinder, obeying the condition BR>10 Tm, that is 
possible with present magnetic fields (not z-pinched, but this is possible with z-pinch fields and 
in a combination x ombination that is an axial-eftty^ only or axial and radial magnetic fields). In 
the case of the axial magnetic field, the incident driver is a single particle beam (HIF) wit h your 
a circular symmetry that-amv e arrives at the cylinder fuel shield under the tamper in the reactor 
target. I n another two other cases, the incident driver is the conventional ICF m e thods method 
with a radial (or mix) magnetic field. Due to small size dimensions in radial magnetic-fiel d field, 
the energy needed in the magnet can be obtained by storage capacitors that fire4 ft in a short time 
the energy to the magnet tha t ar e of or e xplode exploded after a time, generating very high 
compression needed in micro fission reactions,4ifee4n similar to a wire array z-pinch. The 
magneto in ambient temperature and for axial field are madding of coopo r made of copper wire 
strengthened by fine filaments of aluminxmi, silver or niobium with support from fiber glass or 
carbon composite generating magnetic fields near 70 T4 nina pulsed regime, since pure-eeepw 
copper will not support the strong stress that the magnetic field applies to the magnetic, beyond 
how strong wire diameter less capacity, or without magnetic field, since in this mass scale fission 
the driver is promptly obtained (ICF or chemical high explosive methods), since this field is used 
where mass fission-Faise raises and-nee d requires more energy in the driver to initiate micro 
fission. The advantage of magnetic fields4 s is to avoid4es s a loss of energy needing less areal 
density and energy in the beam. This has^ advantage-efijo the z-pinch since the repetition rate 
is high, th e refor e therefore, in conventional z-pinch is low (only goo d sufficient to fecd-m^ laser 
wit h with a high repetition rat e like rate, as proposed i n the present invention) althoug h produc e 
producing actually 2MJ of x-radiation, more than 1.8 MJ from NIF an d with upgrade upgrading 
to 16MJ in the x-ray driver energy, or in the fast z-pinch, where the z-pinch is.adapted to fast 
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ignition and is used to d e tonatio n detonate the fuel inside the exhaust the fuel . Th e diff e r e nc e , 
difference in the present invention made a x-ray laser, the z-pinch systems made a x-radiation or 
the z-pinch plasma is launched in the exhaust, beyond in the present invention the x-radiation or 
x-ray laser radiation is used to make a mean driver in a reaction vessel for afte r initiat e initiating 
inside the exhaust the nuclear micro fusion of advanced fuels or-ne t not, and has more efficiency 
than in the micro fission fusion (IC AN-I) that has a relatively powerful and expensive driver to 
mad e produce the same-thift ^ results, th e r e for e therefore, after driver generalization (ICAN-II), 
to initiate a micro fission followed by fusion, bu t d e tonatio n detonates the fuel inside the 
exhaust. 

[0040] Or only fission, since the order of magnitude in the driver energy to 
generate 10/lOOMJ is v e ry below^Fem the generated energy in the processes. 
Howeve rH oweven the n e utrons neutrons, from DTx reactions in the plutonium-e^rt ^ center, 
increase the fission reactions simulated in a lesser scale the Centurion/Halite project, having the 
fuel a cylindrical or ellipsoidal shape. 

[0041] In the less-explosive case, the reactor localization is on e in on each side of the 
exhaust tall base cone, internal, between the revetment and the exhaust. In this-eas e case,4 h e it is 
more practical to initiate-a4e w low quantities of Pu/U (mg/g) by chemical explosive lenses 
(with 0,5 mg of silver azide-were obtaine d from cylindrical blast waves) initiated b y the laser. 
With the help of nanotechnology in the improvement of high explosives (and raising the 
chemical mass of high explosive and nuclear explosive in the same proportion) in-1 - one order of 
magnitude according-fe e to the following calculation, known tha t 0,1 gU OJgU is n ee d 
needed 100 kJ in the driver and the energy density of high explosive 6kJ/g calculating the 
volume the ratio is two orders of magnitude assuming 100% coupling. In-fesien fusion, with the 
same calculation calculation, the volume of chemical explosive is- & five orders of magnitude 
greater. With this will n ee dN eeded is 1 to lOg of high explosive for detonation-ftrj -g on 0,0 Ig 
of U being viable the-bett ^ more practical and-ehea p economical system to initiate a micro mini 
fission explosion to-mad e produce the beam-m d and, in this-eas e case, the reactor is only the 
contention vessel. The high chemical explosives hav e n' t do not have the velocity and energy to 
initiate a pure fusion but4s are adequate to begin a micro mini fission from the same order of 
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magnitude from high explosive mass, with fission detonations less than- ^ one4 e ft ton of TNT to 
mak e produce the bea m, according tabl e L 

[0042] Whe fiWhen, in a more explosiv e r e actions, reaction, the place-efofa reactor is 
out of motor revetment, o r maddin g made of a- 4 three vessel system where^ two of them are 
placed in opposite-sid e sides ^^em of the exhaust tall base cone, generating the laser beam 
directed to the target inside the exhaust, or directed to another reactor inside the spaceship. The 
reactor is able to support micro mini fission reactions. Comparativel v Comparativelv, it is 
possible to retain L7 tons of TNT is possibl e to b e r e tain e d in a modest steel vessel, and in the 
presen t inv e ntio n invention, due to ma e iiet s magnets, a lead shiel d is needed to retain the 
neutrons or carbon-carbon composite having high heat resistance or graphite or a HYLIF 
configuration to retain the explosions. This conception has advantages-upen over micro fission 
fixsion (ICAN I/II, micro fixsion),-fe e as the exhaust is free of neutrons from fission, lightening 
the shields fo r n e utrons neutron free fiiels, beyond to proportion a better conception about the 
reactor or reaction vessel of contention that will generate the driver and how to retain neutrons 
and being better to manipulate than in the exhaust. 

[0043] With nuclear fiision r e actions reactions, raising the micro sph e r e s mass 
microspheres' mass from the exhaust4ewe f lowers the driver intensity, what can be obtained by 
fast ignition methods or by indirect drive with present drivers. Comparativ e ly Comparativelv, in 
mini fusion to initiate a reaction are used explosive plastic lenses, maddin g producing an artifact 
of 10 kg called_a "baseball bomb " maddin g producing nearly 1 ton of TNT. The specific 
impulse vet-is4e w low, being the mass limit 1 kg. Using the present invention method initiating 
by laser, particl e s b e ans, e tc. particle beams, etc., and with the help-e f of a magnetic field, we 
can4e w lower the matter quantity used in the nuclear driver elaboration from milligrams to 
micrograms, since 1 mg of DT produc e produces 334 MJ-wit h while 10% of bu m produc e 
produces 33,4 MJ and 50% (x-ray/7 ray) 16,7 MJ in x-radiation or gamma radiation, that is 10 
times more-enegg v energv is introduced by laser in the NIF, and- 4 five times more the production 
of 1 mg of U, a^^eed-see above. This r e duc e , reduces the mass n ee d e d required to-md^ e produce 
fiiel, with two reactors in each side of 70 kg/yr that is reasonable for deep interplanetary voyager, 
and the specific impulse depend approximately of the exhaust fiiel. 
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[00441 Table 2 has how r eference s how the-a^^ ^ energy is produced by DT and mass 
of U235 and DT, for DHe3 is the same data but with less fuel mass; bum % = percent of nuclear 
fuel bum in each case, and the classifycatio n classification made in intemet NASA-^age s pages. 
where-sa v it is stated 4ba t that a great part of the present projects-abeu ^ regarding fusion, 
anti-matter, and fission, are no t prove d proven technologies. S e cond mine A second way of 
think ? thinking that can to go en-rapidly on to the next step, or proved technologies, are z pinch 
z-pinch LMTL, Vasimir/GDM, microfusion, micro fusion, and the present invention, since some 
comparative data. To give an idea, the energy production-^^ee d needed in micro explosion 
is 144 GJ for a velocity of 30 km/s and a waste mass of 80 kg in the processes and a 
corresponding fuel mass of Ig of DT and 50% of fuel bum in the z pinch z-pinch LMTL 
accordin g according to equation (1). hi the present inv e ntion invention, with 5 mg 5mg ofDT 
and 1% of fuel-bu m are bumed. the velocity is 82 km/s, the mass consumed by second is 200 
times less, and with 30% of fuel-bu m burned, the velocity is 500 km/s with the same amount of 
mass (5mg) that is feasible. ¥6t4 nYet, in micro fusion (new Orion project) has comparatively 
the same values-#e m as the present invention,-but-as but while i t go raisin g raises the yield and 
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«sifig_uses advanced-^te te fuels, the fusio n r e actions reactio n has grea t has a greater specific 
impulse, or with advanced-feel s fuels, the mass to mad e produced is.the same-fein g thing, i&-near 
fig. Th eTo the contrar y contrary, i n microfusion, micro fusion, since to-bav e have a great DT 
yi e ld yield, is n e ed gr e at a greater amount of Pu/U is needed , beyond beyond to be more clean-ef 
or nuclear fission defects in the exhaust and-bett ^ is easier to control in the reactor or reaction 
vessel. 

[0045] FefTo increase velocit y velocity, is ne e d many units are accopled to the ship, 
yet is far firom 0,1c, or are need 60 units of 5mg burning 30%, the same analysis for DHe3 but 
with less nuclear fuel mass, enlarging the traveled distance with the same amount of mass stored, 
or DD reactions initiated by He3 reactions that-ha s have a specific impulse of 1.8 times more 
than DHe3 reactions secon d in the following equation (3), but-^=eft ^ are not neutron free. 

W(l/g)(2y7-l)(R/M)T (3) 

[0046] ^ V^^^efe ^When R,-g^ and T are present in S.I. units , th e . Th e advantage in-use 
using neutron free nuclear fuels like DHe3, He3-Li6, D-Li6, initiated or not by tritium in 
propulsion case, where this nuclear reaction are that has charged particles in the products of-Siis 
these reactions and are neutron free and being well choos e chosen will proportion a chain 
reaction reaction, free of neutrons, making only charged particles, while aiding the thrust. With 
this it will can to r emove the weighted neutron shield, but in every one o f this r e actio n these 
reactions has a chai n r e actions, reaction, since some reactions produce neutrons in their reactions 
and can happen with same probability needing neutron-shiel d shields, but less-tiek r thick. The 
protection shield can be removed, since the elements can be efficiently produced in another place 
at the beginning of the fusion or fissio n reactions reaction that produce produces this element, 
r e mainin g remaining, in this case, the first wall, the protector shield and the magnetic field. Or 
in the case of DHe3 without-b e being catalyzed the fuel of analogous configurations writ e b e llow 
right below is detonated by the proposed driver, needing the first wall and the magnetic field, 
where the material-^tee d needed4 e for the fuel is produced in the reactor(s) together with the 
mean driver, that is the dry system with the present technique that-can support advanced fuels 
without extreme risk. 
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[00471 In4he this reaction DT-DHe3-DD, or the DT reaction initiate DHe3 reaction 
that produc e produces enough temperature to initiate the DD reaction, that has the better specific 
impulse to4Ktv e produce a better ignition temperature. 

[0048] In this case, not needing the production shield in the motor, want to have a 
means to produce D and He3 that can be obtained by laboratory fusion reactions inside the 
spaceship, therefor e therefore, producing tritium that-deea v decays in4- 2 twelve years in4ie^ 
th e refor e He3. therefore, producin g deuterium deuterium, if the case. 

[00491 F or travelers inside the_solar system, where^ieed Pu is needed in the driver 
formation, the Pu can be stored in the optimized target case and be of 0,0 Ig and in the center 1/ig 
of DT, or until solar system periphery are^^ee d needed by each fire in a second (can be^ieed 
more , if needed) and-b v by a reactor or beam formation 279 kg/year and 3 1,6 kg/year of DT, 
withou t talce in count taking into account the fiiel mass-aee d needed in the exhaust, maintaining 
the fission mass and raising the fusion mass to gain better fission-bu m bum, producing better 
energy to drive generation, since only 0,0 Ig of micro fissio n produc e produces 0,01 tons of TNT, 
likewise 36MJ. ^ twenty times more tha n en e rg y energy, produced by 192 NIF laser and 1kg 
(more explosive version) to send in- § five years against an asteroid and likewise4ias has a 
specific impulse near z-pinch LMTL model fi-om order of magnitude of the evaporated material 
is in th e a4aH-e f tenth of a kilogram, and th e v e locit y velocity, in this-ease case, is 30 km/s 
and 50% of fuel bum, and in the present invention with 1kg waste in the driver elaboration. 
With mini fission in a model mor e Ugh t lighter than-\¥§ 4 W54. the velocity is less than 26km/s, 
or using mini fusion with an artifact-erile d called a "baseball bomb " w e ightin g weighing 10 kg, 
initiated by plastic explosive lenses or with-afi- a lighter model mor e light weighting 
weighing -4j€ Ik. if one day it will be possibl e possible to initiate fission with 1kg of chemical 
explosive. Th e n t The ideal will be 10/50g of high explosive micro lenses initiated-b v by a laser 
and detonate 10/50g of PyAJ since the quantity of hig h e xplosiv e explosives is equal to quantity 
of nuclear fuel to be detonated and this r e lax r elaxes the need for a fast and efficient coupling 
between the release of explosive energy and the fuel pellet, or the same with nuclear 
macroscopic detonations,-beiRg if the planetary-tfave l travel is rapidly viable. With Ig of PuAJ 
to beam formation and Ig of DT or another nuclear fuel and 10% of fuel-bu m bum, the velocity 
is 258 km/s. The mass waste in the driver formation has to be less or equal to the mass waste in 
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the exhaust, or the mass in the velocity equation (1) is the sum of-fee e three masses, since-we 
they fall in line ^ 3 in the example of-tabl e Table- 2 2, where the velocity is low. hi Supposing 
the same-^as e case, but with 50% of fuel-bu m bum, the velocity can be 573km/s and in the worst 
case 1% of fuel-%u ffl bum is 82 km/s. Th e tabl e 2, show Table 2 illustrates that the values are the 
same for Ig, 5m g 5mg, or lOOmg, the change in velocit y depen d depends in bum percent in each 
case. Then with lOmg of Py/U is above the cylinder mass and the energy needed in the driver to 
initiate the reaction is near lOOkJ. If the question is lowering-^aas s mass, then the ideal in the 
driver for propulsion by the present method is the fuel mass near 0,00 Ig of Pu/U tha t produce 
produces 7,4 MJ being-itee d needed lOkJ of energy in the driver and this driver-he w now is less 
than lOMJ-begi ft which begins a DT reaction after the DHe3 reaction, since a driver that initiat e 
initiates DHe3 combustion-Oftlv ? only is out of cogitation o r scalin g scaling in the present 
invention method, felna cylindrical fuel-eas e case, the target is made of shells in the reactor, 
and the fuel ray is the same size-e f as the ray spot driver with or without tamper,-pushe F pusher, 
and magnetic field. The cylindrical geometry is preferable to mount around the cylindrical target 
the capsule with the cylinders that will be evaporated by the target explosion, but is possible with 
spherical and conical fast ignition targets with direct and indirect drive and the laser cylinders 
that will^Had e cause the lase r launched to launch separately from the targets. 

[00501 This is an advantage, since-wiH it will now be possible to model and test the 
system without^wa k waitin g 15 or 50 fifteen or fifty years. 

[00511 In this case, it Cas e not is not possible-ebt ^ to obtain enough fuel by 
laboratory reactions in the ship, and h as to be an option between the fuels, where the candidates 
will be DHe3 catalyzed reactions, havin g tritium, that lowe r tritium that lowers fuel ignition 
t e mp e ratur e , temperature beyond the exhaust vessel^^eed is needed, the protector shield or the 
option being by DT detonations that g e neratin g generate a progressive shock wave that will 
arrive DHe3 cold fiiel, from this macro nuclear fuel target, this model is adequate for travelers 
insidejthe solar system, where there is n ot a great n eed for geat-storage-fee l of fuel since it can 
withdraw the production remaining-th e in the first wall, the protector shield (tritium) and the 
magnetic field where this mass comp e nsat o compensates the specific impulse, since4 s it is into 
the solar system, then the exhaust can support this high fuel temperature-600 of 600 millions 
million ef-Celsius degrees. 
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[00521 H ew^The driver intensity is lOMJ for pure advanced fuels, that4s7js without 
Uranium or DT, the intensity of the present driver is related to micro explosions that will arrive 
th e at the cylinder, and will be modeled by the before -mentioned method, using fission/fusion 
according to table 1 . Table 1 . 

[00531 The DT target mass in the micro fusion case is near 1/5 /xg through LTI target 
where the order of magnitude need in the driver is in the kJ less than-S#QM J 550kJ- nee d needed 
by mini fission method to produce 2.10^J that is enough to initiate DT reactions and arrive-fee_at 
the cylinders generating-bem s beams in th e 32MJ/320MJ 32/320MJ enough to initiate advanced 
fuels like TxDHe3 and others advanced with tritium or by fast ignitio n m e thods targe t method 
targets and by direct or ifr-indirect driver. 

[00541 The motor has magnetic^eM fields in the exhaust vessel-thi s that- ^aak e make it 
possible to^is e raise the dimensions of the nuclear fuel target, since raising i t raising the mass 
and cons e quentl y and, consequently, the density,4ewe f lowers the energy driver, using the lower 
temperature ignition (LTI) target in the experiments to energy production or with fast ignition 
methods in conical targets. The DT seed reactions are enough to initiate DHe3 reaction that-isis 
in the cold fuel in the constitution of miefe-microspheres. 

[00551 Like the drivers proposed in the present invention are in the x radiation, the 
target constitution (spherical or cylindrical) in the exhaust is plastic.-B T DT, and DHe3 
orTxDHe3. 

[00561 The nuclear fuel target injection system in the reactor in the case of micro 
fusion reactions is electrodynamics that is adequate to inject low mass target, and in 
fission/fusion micro reactions where the target has a capsule with two or more cylinders^aviftg 
th e r e for e having, therefore, a reasonable mass, by electromagnetic means, since inside the 
capsule^^av e there is a very small quantity of iron to facilitate the injection by electromagnetic 
accelerator-^s¥h ^ when a slingshot capsule is accelerated and-teune h launches the target fuel. 
The accelerator capsule,4evitatejevitates like a superconductor train without te-touching ia-the 
super conductor track, that is braked and the target-^eHe w follows by inertia. The target tracking 
svstem-4fr% v uses cameras and detectors like the following. In the-exhaus t exhaust.- with the 
targets that-can be illuminated by direct and indirect driv e and the adequate means is-b y by a gas 
trigger-wher e when the work gas is helium or another Ught-ga s gas. - tbi sThis method-aveid 
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avoids interaction with tiie^exhaust magnetic-fiel d field, attaining the4afget s targets' velocity 
of 500 m/s n e edin g requiring a gas reservoir-^id and a valve control and a cryostat that will 
store and load the target inside a cylindrical tube of gas. From this-pein t point, the targe t will go 
by inerti a wh e r e th e i r when trajectory is traced by photodiodes-e r or a laser and cameras are 
positioned-beleft g along the cylindrical tube o f the gas contention and will send information to a 
computer tha t calculat e calculates the distance and positioning from the exhaust center, since4n 
fee the same has cameras and photodiodes diametrical opposed o pposed, sending signals and 
frae e traces the tube-b y with cameras. The target produce r syst e m by polym e rizatio n system, by 
polymerization, that mak e makes resistant polymer and-peHm t permits automatic productio n and 
is stored stores it in a cryostat and tfeis-is connected to the system injectio n cryosta t cryostat, 
closing the cycle. 

[00571 The exhaust vessel diameter is to support micro explosions betwee n 0, 1 ton/27 
teg^TN T lton/800tons of TNT that is between-Tr^M S 3.5/35 meters. 
GeTravelmg to the stars-Hee d requires a motor using advanced fiiels-wi fe with a maximum 
reduction in the shields-an d and a gun drive r maddin g making the fiiel and the driver by inertial 
fiision confinement. 

[00581 NeNot being possible to initiate or detonate at same-time time, 50/1 GOg 
of DHe3 or TxDHe3 has to be used- 4 four reactors or space o f confinamen t confinement around 
the exhaust vessel detonating inside the exhaust- 4 four reactions or more4 ft at the same time, or-4 
four semi hemispheres where each center has the same distance from the exhaust center with the 
advantage to scale the specific impulse since in each hemisphere center many targets can be 
detonated many targets in a second. 

fOO^Choosing the first wall mat e rial like Kovla r material like Kevlar, that is light and 
resistant, or carbon-carbon composite alloy that due4 e to a high melting point (15Q0°)-eiv e gives 
to the mat e rial material a high-high^temperature resistance proposed-t e to the nuclear rubbish 
container being the support structures of-l^evk ff Kevlar or steel and the magnetic field shield 
being of bi^hi^temperature superconductors-4ik e like a mercury derivative-an d and a cupric 
oxide with variations in oxygen concentratio n wh e n in some cases when, in some cases,- ad d adds 
thallium or strontium obtaining metallic ceramics of Mgh -high- temperature superconductivity 
reducing the^^eed s need of immersion tanks4tavffl g containing helium o r refrigerated nitrogen 
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r e fngeratod (in DHe3 what v e t when reduced in mass can compensate this hypothesis, beyond 
high specific impulse) o r coop e r copper derivatives an d c e ramics ceramic materials producing 
magnetic fields near 60T or more, or superconductivity binary alloy of niobium that has the 
advantage to be transformed in thread and produc e produces a high magnetic field, or ambient 
superconductors-¥y4^efe when the candidate is He3 superfluidity will be _a th e mor e hgh t hghter 
svstem-^wit h with a first -first-w all refrigerator-m d and a magnetic fiel d maddin g producing a test 
probe of low cos t and carrying the needs. 

fQ06W[00591 Simphfving: what is-4^ee d needed is a nuclear fiieh-w ^ where happen 
low intensit y (scalin g (scaling, if-fteed needed ) nuclear fission/fiision reactions in a place (reactor 
or reaction vessel) destined tonmd e produce an energetic beam that by one's turn will initiate in 
the exhaust thermonuclear fiision micro reactions of fuels, according-^vvkh to the finality of the 
motor near the.solar system periphery (DT, DT-DHe3, TxDHeS) or beyond (DHe3, TxDHe3, 
TxLi6, DT-DHe ^-DHE3 -DD) and the beam is directed to these fiiels to initiate nuclear reactions 
and combustion and a magnetic field that will repel (expel) the hot plasma, an d vet a m e an o f is a 
means to produce and inject the nuclear fiiel, withou t requiring an enormous stored volume. 

fOO614f00601 The invention will be bette r to und e rstand understood with the following 
detailed description in consonance with annex figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 
f0062^f 00611 F IGURE 1 represents one unit and a general motor vision-wit h with a 
driver system. 

fOO634f00621 F IGURE 2 represents one unit and a lateral motor vision and the 
disposition of energetic-bean s beams around the exhaust vessel-w4t h with a hemispherical shape, 
in case of direct drive and corona formation with cylindrical and spherical target and-shew 
illustrates many processes. 

fQ064|f00631 F IGURE 3 represents one unit and a lateral motor vision and the 
disposition of energetic-bean s beams with indirect and direct drive wit h two sid e two-sided 
illumination, and the intensity of explosions the same than figur e as in Figure- ^ 2. for advanced 
fiiels. 
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f0065tr00641 FIGURE 4 represents the same befCTe-situatio n as in Figure 3> but with 
explosions betwee n 0.02ton/0.0'1to n 1 ton/2 ton TNT to-m ^ produce the x-ray or gamma-ray 
laser beam-wkh with a cylindrical contention vessel. 

f0066t[00651 FIGURE 5 represents the same-befere situation as in Figure 4, but-with 
with a spherical vessel of contention. 

ffl067lf00661 F IGURE 6 represents the same-befere situatio n as in Figure 5 , but with-4ft 
the 0,05tonTNT 5 tons of TNT, or less-m d and a hemispherical vessel of contention, g e nerating 
er^m i generating, or not, a primary exhaust and the beam for advanced fields. 

ffl068t[00671 FIGURE 7 represents the capsule tha t contai n contains the target and the 
cylinder rod for x-ray laser generation. 

fOO6»H00681 F IGURE 8 represents the cylinder that will contain micro explosions 
explosions, in many cases. 

fO0?Wr00691 F IGURE 9 represents the set of coils that generate the magnetic field in 
the capsule that will collaborate4 e with micro mini explosions. 

fOO^[00701 F IGURE 10 represents the reactor target4 n in a cylindrical shape^ e to a 
beam formation. 

f0072I[00711 F IGURE 1 1 represents the reactor target4 n in an ellipsoidal shape4 e to a 
beam formation. 

f00734f00721 F IGURE 12 represents the exhaust target4 ft in a cylindrical shape. 

f00?4t[00731 FIGURE 13 represents the exhaust target-4 ft in a spherical shape. 

fOO?Stf00741 F IGURE 14 represents the reactor target and-feeir the shields4 n in a 
cylindrical or spherical geometry. 

fOO?6I[00751 FIGURE 15 represents the same befere-situation as in Figure 14, bu t with 
with a high micro magnetic field from capacitor banks o r anothe r other processes. 

fOOy7tf00761 F IGURE 16 represents the reactor target-by with a fast-fimtie n ignition4 n 
in a cylindrical or spherical geometry. 

ffl0?8tr00771 F IGURE 17 represents the exhaust target injection system. 
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DETAILED DESCRIPTION OF THE INVENTION 
f002£llQ078LTo agree with- fe these figures and in-^m^ the-detail s details, the present 
invention "PROPULSION MOTO R, PROCESSES AND BEAMS FROM THERMONUCLEAR 
FUSION MICRO REACTIONS " in conformity with4tee Figure 1, the motor is constituted 
feem of two rings (17), linked between it-b y by a sustentation bar (18) maddin g making motor 
external structure (17,18) in the exhaust (13,14,15), hnked to-aii_a third ring (17A) and the mean 
driver reactor room (16) and in number of 4, in the optimized case that is by ou r turn or e turn 
linked to motor external structure^ t ^ (17). Wwhere one or two lasers are operational and-tree 
ef4w e two or three are maintained in reserve for possible-fepak r repairs. We can observe-tee the 
driver system (1) placed into motor external structure (17,18) and externally to exhaust (13,1 4 , 
i4) (13J4J5) that are illuminated by conventional laser or particles-be^t s beams (2) and 
generate the energetic beam (8) directed to spherical target (10) inside the exhaust (13,14,15). 
How are- 4 three shields, and in the case of neutronic reactions, like DT, DTHe3, etc. In this-ease 
case, the micro explosions are betwee n 0.002 / 0.02ton TN T 0.02 to 0.1 tons TNT producing in 
the beam44 32 MJ to44 0 720 MJ wit h e xplosions diamete r explosion diameters between4T6ffl 
to 4 .50m 42cm to 1.97m corresponding to cylinder or spherical diameter (6) that will retain the 
micro explosions4ik e illustrated nSguF e in Figure 2, as well as the fuel target (3) contained in a 
capsule (5) where inside is the cylinder rod (4) for beam formation (8) that will be arriv e d 
arrived at by x-radiation from each micro explosion that is initiated-b y by the driver system (1). 
Made the energetic x-ray beam (8) by thermonuclear reactions, this will detonate the target 
fuel (10) inside the exhaust (13,14,15) where the line of force from magnetic field (12) is to 
avoid that the hot plasma touch the exhaust wall (13). This neutronic fuel (10) is injected by the 
production and injection system (19./ 20) (19.20) that can be placed in an extra room (16) such 
for fuel manufacturing (3,10) like4fti ^ injecting it4 n into the exhaust (13,14,15) like in the 
reactor (6A). In-6guF e Figure 3, the same before situation, but in this case but, in this case, the 
target (10) is cylindrical or spherical for fast ignition by direct drive, or by indirect drive with 
illumination by both sides (8), where the driver system (conventional laser o r particles beans) 
particle beams (1) are placed out of room (16) and inside the motor external structure (17,18) and 
directed by mirrors (21) to the target (3) with the intention of advanced fuels detonation and with 
low tritium proportion or DTHe3 in target (10). In-figuf e Figure- 4 4.^wat h with the change from 
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figw e Figure- 4 3, is the system of micro explosions retention, n ee d a cvlinder(6)with gr e a t needs 
a cylinder (6) with a greater diameter 3,5m since4 s it is to support greater detonations 
from-0;04- 1 to 0,04 to n 2 tons of TNT. In-figw e Figure-^ 5, the change is the contention vessel 
shape that is spherical (6) where the fuel (3) after detonation by any processes (laser, particl e s 
beans r particle beams, z-pinch, MTF, anti-matter particles) will reach the cylinder (4) beam 
formation that is vaporized when attained by x-rays from fuel target (3) detonation of (3) that can 
be cylindrical sph e rical cvlindrical, spherical or ellipsoidal in fission case, that is in the micro 
Centurion/Halite. In-figHF e Figure 6 wha t chang e changes is the intensity of detonation that can 
reach-0;0S_5 tons of TNT^wh ^ when the system of contention is changed by another vessel in 
the exhaust type that is the best way to disperse the micro explosion from fuel target (3) that will 
mpiv e arrive at the cylinder rod (4) generating the energetic beam (8). In this-eas e case, the 
vessel diameter is near-^T^ m 5,6m that-wkh of magnetic field (7) and can be reduced to 4m,-er_by 
using-an^ shock absorber where the fuel mass (3) if byj f micro fission-^^ea f is near 1 to 3 kg, 
and by micro fusion between 10/xg/lOmg of DT, in mini fission lOg to 1kg of Pu/U (without 
chemical explosive-^aas s mass, or initiated bv4ase f laser, or micro mini explosive lenses initiated 
by laser) and in mini fusion like an artifact-ealle d called a "baseball bomb"-wit h with a- mass 
mass of 10kg (the ideal is much less), generatin g generated in the beam 21 GJ that is enough to 
initiate any advanced fuel, h e lping to withdraw causing this project to withdraw from theory, 
although with values between-OrOO a 0,02 to-0;Q4 g 0,lg of Pn/U with deuterium in the-eenter 
center, it is-an _a great improvement and to withdraw this project from theory, since the x-ray 
laser energy is from-4^4 J 12 MJ to-3«0-M J 720 MJ that has conditions to detonate TxDHe3, 
with less ignition temperature than DHe3, needing the protector shield (14) but less-tk fe thick, 
since the present las e r/particl e s b e ans laser/particle beams^ fiad e produced the implosion or 
compression and moments before implosion to bring into action a magnetic field that avoid 
avoids loss of fuel entropy4ik e as illustrated i n figure 1 to 3, Figures 1-3. maddin g making viable 
the present project. In this-eas e case, to send an aerolite with much mass and velocity^=ep^ to 
repel an asteroid with much mass and breakable constitution and by fission explosions t o malc e 
produce the beam with 1kg of Pu/U or less (10% of light W54 explosions), by mini fusion to 
mak e produce the beam explosions with the dimensions-e f of a "baseball bomb", bomb/'- bu^ 
b e li e ve, and agree with the show4he numbers, that micro fission fusio n to make produces first 



26 



the beam with the lowest mass quantities4ik e illustrated in-tabl e Table4 ^ 1, or calculations above, 
wil t would be possible without the need of extreme solutions, but feasible, or to model and 
demo nstrate the system. In-^i«tfe Figure -^ 7, the capsule (5) used in the micro fission or micro 
fusion, when the beam (2)-am^ arrives the fuel (3), that after micro explosions, the x-rays from 
micro explosions-affl¥ e arrive at the cylinder (4) that has in the extremity pointed to the 
target (IO)-m^ material (4 A) transparent to x-radiation the same used in the cylinder or 
low Z material and in another extremity from cylinder (4)-aft_a material opaque to 
x-radiation (4B) or high Z material maddin g producing in this manner the lasing medium to 
nuclear micro bomb pumped x-ray laser, since4 s it is by fission or ftision. In figur e Figure 8^we 
see illustrates the capsule (3,4,5) being arriv e d b y arriving at the-bem ^ beams (2) that pass by 
orifice (6B) reaching the target-f ^ (3), the capsule (3, 4 , 5) (3,4,5) that is injected by 
orifice (6 A) where the wall-tie k is thick, in this-eas e case, is 10 cm of steel (6C) with a shell of 
lead in 20cm to retain the neutrons or carbon-carbon composite (6D) for the neutrons that do not 
reach the coil (7) that will-mak e produce the magnetic field. A particular case is when the 
energetic beam is only a hollow particle beam (2) perpendicular to the target axis (3) having the 
configuration of figur e illustrated in Figure 15 and-aan axial magnetic field (7) that will act-a 
little slightly before implosion implosion, being subsequently of for the micro explosions-«=i4ve 
arrive at the cylinder (4) maddin g producing the laser lik e in figur e 9 shown in Figure 9 or the 
cylinder (4) are launche d launched separately from the target (3) by another orifice in (5) and (6). 
I n figure 10 wo has Figure 10, t he target (10) in cylindrical shape-use d is used in the 
exhaust (13,14,15) b e ing that^ (lOA) is DT and (lOB) is DHe3 or another fieufeeft -neutron- free 
fiiel by direct drive with the beam (8). Figure 1 1 roprogontG illustrates the fuel (3) of ellipsoidal 
shape to make the beam (8)^Rad e produced from PyAJ (3 A) e DT (3B), that is compressed in 
both sides by high explosives-te to a sub critical mass,4ik e as illustrated in figur e Figure- 42 12, 
the fiiel (3) from solid cylindrical shape containing Py/U (3A) e DT (3B), and a normal beam. A 
particular case from cylindrical geometry is when adding a gold shell and is illuminated-b v by a 
pettawatt laser in both sides maddin g producing x-rays and a convergent cylindrical wave for 
compression. In-tor eFigure- l^ 13, the target (10)-ttse d is used in the exhaust (13,14,15) 
constitut e d and is constituted from plastic (lOD) aluminum,-gel d gold, or tantalum (IOC) 
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and DTx (lOA) like a micro explosion seed and (lOBVthat the main fuel that can be DHe3, 
TxDHe3, DHe3-DD,^-l^ orDzLi6, 

t0080tf 00791 In figur e 1 4 w e hav e Figure 14 illustrates the basic configuration4iew 
illustrating how to design the target (3) of nuclear fuel in the reactor or vessel of contention (6) 
fer to enhance the nuclear explosion and x-radiation after explosion. According to the explosive 
lenses metho d method, the shell (3C) is relative to micro mini explosive lenses (from mg to g of 
mass) initiated-b v by a laser or classical detonators external and around, and the shell (3D) is the 
tampe r that in this cas e that, in this case.4 ia s has a double finality, like a compound of-aan 
explosive4eftse s lense that converts the diverging detonation wave in a converging shock wave, 
beyond4e the model in terms o f radiation radiation, the explosion products like in W71 were us e 
gold was used to enhance x-radiation and like a tamper, o r thalliu m thallium, or tantalum to 
produce gamma radiation in the 1200 MeV-fee m from the nuclear micro explosion. The 
shell (3E) is relative to.tiie neutron reflecto r and may-b e be of bervUium or uranium and the 
shell-(3A)_(3AX the fissil e material material, an d (3B) th e D T (3B), the DT, to boost fission. A 
particular case is when the target (3) is arrived by a pettawatt4as CT laser, then the shell (3C) is 
gold when vaporized gene rate x-rays, the shell (3D) is the pusher being plastic or other 
low Z material material, the outer shells are the same in cylindrical or spherical geometry. In 
figur e 15 Figure 15, the extemal shell of explosive lenses (3C) can be substituted by a z-pinch 
svst ^ system, wire arra y z pinc h z-pinch, or^>4¥ P MTF, with the magnetic field (3C) obtained 
by superconductor of millimeter sizc^ised fed by-ffi_a capacitor bank that is linked by means of 
transmission lines (3F) to the target set (3 A, 3E, 3D, 3C) or without some-shell s shells, according 
according to each case. I n figur e 16 Figure 16, the basic target (3,10) configuration for fiision 
fast ignition concept-use d is used, as well as for fuel (3) in the reactor (6) or for fuel (10) in the 
exhaust (13,14,15) in cylindrical or spherical geometries by direct drive or indirect drive, 
being (3/1 OF) the gold cone for the4gnite r ignitor, in each case. In reactor-46 4 (6), or vessel of 
cont e ntio n contention, the target (3) is bombarded-b v by a pettawatt laser (2A) or ignitor, and the 
extemal shell (3/10C)-b v by a laser o r porticloG beano particle beams (2) for the compressor. In 
exhaust (13,1 4 ,15) (13,14,15), th e compr e sso r compressors are laser an d particl e s b e ans particle 
beams (2) and the present invention-be^ beams (8) for fast ignition with the mean fiiel (10), 
advanced fiiels. By indirect drive because lasers can be focused to heat very small spots, even 
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relatively small lasers can achieve high temperatures in hohlraums. For this r e ason is reason, 
normal cylindrical hohlhaums (3,10) with spherical target inside of the cvlinder,4s are 
bombarded-b y from both-sid e sides with compressor-beaas beams (2) that deposit their energy in 
one side and the ignition-be^^ s beams (2A,8) deposit their energy-by in another side with the 
gold cone linked directly to the target sphere inside the cylinder. Many other configurations-^^ 
b e are possible. In figur e 17 we hav e F igure 17 illustrates the injector system (19) from the 
exhaus t (13.1 4 . 15) (13J4,15)- b vbva gas trigger that is constituted from a gas reservoir (19A), 
and a control valve (19B) to control pressure, temperature.-at e etc., inside the initial tube (19) 
and a cryostat (19C) to store the targets (10) that will be injected and-eem e produced- #e ffi in the 
production system (20), n ee ding then to r e mov e and remove the gas to-^_a reservoir (19D) by 
means of suction bombs (19E) linked to the reservoir (19D), The target (10) trajectory is traced 
by detectors or photodiodes or laser diodes (19F1 e 19F2)-m d and a camera system (19G) and-te 
transmi t is transmitted- ^ to a compute r that, calculat e that calculates the target position. 

fOO8t4r00801 To finahzo J inallv. the injector system (19) for nuclear fuel (3) is by 
electromagnetic or electrodynamics means, since inside oapsule(5) the capsule (5) can be placed 
very small iron fragments to facilitate in the injection system (19) and positioning in the place 
were haven't the cyUnder rod (4). The production system (20) of fuel (3) to reactor room (6) in 
case of micro fusion is by cryogenics and of fuel (10) is by polymerization and stored in a 
cryostat that is-afte F later linked in the injector system (19). 
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AbstFaefe -ABSTRACT OF THE DISCLOSURE 
A propulsion motor for rockets and spaceships compris e s comprising two cylindrical 
rings (17) linked by means of a bar (18) forming the motor extemal structure (17,1 8) and an 
exhaust (13,14,15) linked to a third cylindrical ring (17A) and to a reactor room (16) where 
nuclear fuel (3) explodes and generates a beam (8) directed to another nuclear fuel (10) inside the 
exhaust (13,14,15) whic h produces produces a- feus t thrust to a reflector magnetic field (12) 
avoids tha t and the hot plasm a avoids touchin g touch e s the exhaust wall (13). To initiate 
reactions in the reactor vessel (6) and in the exhaust (13,14,15) an injection system (19) and a 
production system (20) the fuel (3,10) are needed. 
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